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Yokogawa Electric Corporation started tangible efforts to achieve digital 
transformation (DX) in 2018 as part of its three-year business plan “Transformation 2020 
(TF2020),” which recently concluded at the end of fiscal 2020.

Yokogawa’s DX activities are divided into two areas: Internal DX, which focuses on 
improving employee productivity, and External DX, which develops and provides value-
added digital services to customers. To transform the experimental results of Internal DX 
into reliable External DX in a coordinated manner, Yokogawa took a Show Room approach. 
Since the optimal practices and methodologies have not yet been established, charting the 
course for DX requires trial-and-error.

This paper outlines Yokogawa’s approach to DX over the past three years and its DX 
practices.

INTRODUCTION

Yokogawa Electric Corporation is a long-established 
company founded in 1915. Although its original business 

was measu rement ,  Yokogawa has  now sh i f t ed to  a 
business-to-business (B2B) manufacturing company focusing 
on the control business. This business accounts for about 90% 
of the company’s sales, about 70% of which come from 
overseas, indicating that Yokogawa’s business has become 
highly globalized (Figure 1).

The main targets of the measurement and control 
businesses are plants in the process manufacturing industry 
that handle fluids and gases, such as oil, gas, chemicals, food, 

and beverages. Therefore, the main area of our business can 
be described as operation technology (OT). The wave of IT 
is also sweeping through plant systems. In particular, the 
recent progress of digital technology has led to the increasing 
need for the digitalization of plant management using 
Industrial Internet of Things (IIoT) technology, integrated 
management of OT security and IT security, and integrated 

Figure 1 Yokogawa’s sales composition and ratio  
(fiscal 2019 results) 
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디지털 전환(DX)에 대한 Yokogawa의 
접근방식

후뉴 유키히로 (Yukihiro Funyu)*1

“Yokogawa Electric Corporation”은 최근 2020회계연도 말에 종료된 ‘3개년 사업 계획’인 

"Transformation 2020(TF2020)"의 일환으로 2018년부터 디지털 전환(DX)을 달성하기 위한 실질

적인 노력을 시작했습니다.

Yokogawa의 DX 활동은 직원 생산성 향상에 중점을 둔 ‘내부 DX’와 고객을 위해 부가가치 

창출형 디지털 서비스를 개발하고 제공하는 ‘외부 DX’의 두 가지 영역으로 나뉩니다. ‘내부 DX’의 

실험 결과를 ‘외부 DX’로 변환하기 위해 Yokogawa는 쇼룸 접근방식을 취했으며, 이는 ‘외부 DX’

의 신뢰성 확보 및 조정과정을 통한 의견 수렴을 위한 취지입니다. 최적의 관행과 방법론이 아직 확

립되지 않았기 때문에 DX의 과정을 차트로 작성하려면 시행착오가 필요합니다.

이 보고서는 지난 3년 동안 DX에 대한 Yokogawa의 접근방식과 DX 사례를 간략하게 설명

합니다.

도입 

Yokogawa Electric Corporation은 1915년에 설립된 역사가 오래

된 회사입니다. 원래 측정(measurement)기기 제조부문이 메인 

비즈니스였지만 지금은 제어 비즈니스에 중점을 둔 B2B(business-

to-business) 비즈니스모델을 가진 제조 회사로 전환되었습니다. 현

재 이 비즈니스가 회사 매출의 약 90%를 차지하며 그 중 약 70%가 

해외에서 발생하므로 Yokogawa의 비즈니스가 고도로 글로벌화되었

음을 알 수 있습니다(그림1).

측정 및 제어 사업의 주요 고객은 오일, 가스, 화학 물질, 식

품 및 음료와 같은 유체(fluids) 및 가스(gases)를 처리하는 공정 제

조 산업의 플랜트입니다. 따라서 우리 사업의 주요 영역은 운영기술

(operation technology: OT)이라고 할 수 있습니다. IT의 물결은 또

한 플랜트 시스템을 휩쓸고 있습니다. 특히, 최근 디지털 기술의 발달

로 산업용 사물인터넷(Industrial Internet of Things: IIoT) 기술을 활

용한 플랜트 관리의 디지털화, OT 보안과 IT 보안의 통합 관리, OT

와 IT 관련 데이터의 통합 관리의 필요성이 높아지고 있습니다. 이에 

따라 IIoT 센서 제품군(lineup)과 엣지시스템(edge systems)을 강화하

*�1 ‌�디지털전략본부 소속  

디지털솔루션본부의 DX플랫폼센터 부사장

그림1 Yokogawa의 매출 구성 및 비율

(2019년 실적)
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management of OT- and IT-related data. In response, we are 
strengthening our IIoT sensor lineup and edge systems, as 
well as expanding our products and services in the IT area, 
such as cloud applications that can be linked to edge systems. 
Although OT and IT have been operated and managed 
separately, their convergence is increasingly attracting 
attention. We are also expanding products and services to 
reflect this trend (Figure 2).

BASIC STRATEGIES OF THE TF2020 MID-
TERM BUSINESS PLAN

Yokogawa’s mid-term business plan, TF2020 (fiscal 
2018-2020)(1), had three major initiatives: “transformation of 
existing businesses, especially the control business,” “creation 
of new businesses and transformation of business models,” 
and “improvement of productivity through group-wide 
optimization.” Digital Transformation (DX) is positioned at 
the center of these measures (Figure 3).

Figure 3 Basic strategies of TF2020

Yokogawa has been developing measurement and control 
systems and delivering them to process manufacturers at the 
time of construction of their plants. This is defined as a sell-

out type, or capital expenditure (CAPEX) business. However, 
the construction of new plants is declining due to the energy 
transition, which is driven by the slump in crude oil prices 
and the pursuit of a decarbonized society. Therefore, we are 
shifting to a recurring type or operating expense (OPEX) 
business, which uses our existing installed base and offers 
maintenance of measurement and control systems and digital 
services. This business model is similar to servitization (shift 
from goods to services) being attempted by various companies 
(Figure 4).

Figure 4 Shifting to the recurring business

OVERVIEW OF DX STRATEGIES

As mentioned above, promoting DX is the core of the 
TF2020 mid-term plan. There are two types of DX initiatives: 
Internal DX for employees and External DX for customers. 
Yokogawa’s Digital Strategy Headquarters is in charge of 
Internal DX while External DX is managed by the DX-
Platform Center of the Digital Solutions Headquarters to 
provide digital services to customers. Regardless of whether 
the purpose is for internal or external use, the essence of DX 
is the same. So, we emphasize close collaboration between 

Figure 2 Yokogawa’s products and services
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고 엣지시스템과 연동 가능한 클라우드 애플리케이션 등 IT 분야의 

제품과 서비스를 확대할 것입니다. OT와 IT는 별도로 운영·관리되고 

있지만 이들의 융합이 주목받고 있습니다. 우리 또한 이러한 추세를 

반영하기 위해 제품과 서비스를 확장하고 있습니다(그림2). 

 

TF2020 중기 사업 계획의 기본 전략

Yokogawa의 중기 사업 계획인 TF2020(2018-2020 회계년도)(1)

에는 “기존 사업 , 특히 제어 사업의 전환”, “신규 사업 창출 및 사업 

모델 전환”, “그룹 차원의 최적화를 통한 생산성 향상” 이라는 세 가

지 주요 이니셔티브가 있었습니다. 디지털 변환(DX)은 이러한 활동

의 중심에 있습니다(그림3).

Yokogawa는 측정 및 제어 시스템을 개발하여 플랜트 건설 

시 공정 제조업체에 제공하고 있습니다. 이것은 판매로 매출창출

이 종료되는 유형의 사업(sell-out type) 또는 자본적 지출(capital 

expenditure: CAPEX)을 대상으로 하는 사업으로 정의됩니다. 그

러나 유가 폭락과 탈탄소사회 추구에 따른 에너지 전환(energy 

transition)으로 신규 플랜트 건설이 감소하고 있습니다. 따라서 우

리는 기존에 설치되어 있는 장비 베이스(existing installed base)

를 기반으로 측정 및 제어 시스템과 디지털 서비스의 유지관리

(maintenance)를 제공하는 비즈니스 또는 운영적 지출(operating 

expense: OPEX) 비즈니스로 전환하고 있습니다. 이 비즈니스 모델

은 다양한 기업에서 시도하고 있는 상품에서 서비스로의 전환과 유

사합니다(그림4).

DX 전략 개요

위에서 언급했듯이 DX의 홍보 및 추진은 TF2020 중기 계획의 

핵심입니다. DX 이니셔티브에는 직원을 위한 ‘내부 DX’와 고객을 

위한 ‘외부 DX’의 두 가지 유형이 있습니다. Yokogawa의 디지털전

략본부(Digital Strategy Headquarters)는 ‘내부 DX’를 담당하고 ‘외

부 DX’는 디지털솔루션본부 (Digital Solutions Headquarters)의 DX

플랫폼센터에서 관리하여 고객에게 디지털 서비스를 제공합니다. 목

적이 내부용이든 외부용이든 상관없이 DX의 본질은 동일합니다. 따

라서 ‘내부 DX’와 ‘외부 DX’ 간의 긴밀한 협력을 강조합니다(그림5).

그림2 Yokogawa의 제품 및 서비스
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그림3 TF2020의 기본 전략

 그림4 반복되는 비즈니스로의 전환
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Internal DX and External DX (Figure 5).
What is the essence of DX? Among the many definitions 

of DX, the most understandable and universal one is found 
in the Guidelines for Promotion of Digital Transformations 
(DX Promotion Guidelines)(2) issued by the Ministry of 
Economy, Trade and Industry (METI). It states that DX 
enables companies to respond to rapid changes in the 
business environment and to use data and digital technology 
to transform their products, services, and business models 
based on the needs of customers and society, as well as to 
transform their businesses, organizations, processes, and 
corporate culture, and thus establish a competitive advantage. 
The first half of this definition can be applied to External DX 
and the second half to Internal DX. We need to work together 
with customers to help them achieve Internal DX and obtain 
competitive advantage.

As mentioned in this definition, “transformation” is the 
essence of DX. In this context, the term means corporate 
transformation; specifically, the transformation of a company’s 
business models, organizations, processes, and culture. But 
what is this corporate transformation? According to the 
author’s experience, it is a process of integrating what has 
been done mainly by line organizations, from the perspective 
of customers, employees, and partners. This idea means that a 
company is part of the ecosystem that makes up society, and 
that by building digital alliances with customers and partners, 
companies can increase efficiency in processes and operations 
(Figure 6).

APPROACH TO DX

To achieve this kind of transformation, it is necessary 
to reintegrate processes and systems within the company 

Figure 5 Yokogawa’s products and services
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Figure 6 Essence of DX
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corporate culture, and thus establish a competitive advantage. 
The first half of this definition can be applied to External DX 
and the second half to Internal DX. We need to work together 
with customers to help them achieve Internal DX and obtain 
competitive advantage.

As mentioned in this definition, “transformation” is the 
essence of DX. In this context, the term means corporate 
transformation; specifically, the transformation of a company’s 
business models, organizations, processes, and culture. But 
what is this corporate transformation? According to the 
author’s experience, it is a process of integrating what has 
been done mainly by line organizations, from the perspective 
of customers, employees, and partners. This idea means that a 
company is part of the ecosystem that makes up society, and 
that by building digital alliances with customers and partners, 
companies can increase efficiency in processes and operations 
(Figure 6).

APPROACH TO DX

To achieve this kind of transformation, it is necessary 
to reintegrate processes and systems within the company 
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DX의 핵심은 무엇일까요? DX에 대한 많은 정의 중 가장 이해

하기 쉽고 보편적인 정의는 경제산업성(Ministry of Economy, Trade 

and Industry: METI)에서 발행한 디지털 전환 추진 지침(Guidelines 

for Promotion of Digital Transformations) (DX Promotion 

Guidelines: DX 추진 지침)(2)에 있습니다. DX를 통해 기업은 비즈니

스 환경의 급격한 변화에 대응하고 데이터 및 디지털 기술을 사용하

여 고객과 사회의 요구에 따라 제품, 서비스 및 비즈니스 모델을 혁신

하고 비즈니스, 조직, 프로세스 및 기업 문화를 혁신하고 이를 바탕으

로 경쟁 우위를 구축합니다. 이 정의의 전반부는 ‘외부 DX’에, 후반

부는 ‘내부 DX’에 적용할 수 있습니다. 고객이 ‘내부 DX’를 달성하

고 경쟁 우위를 확보할 수 있도록 고객과 협력해야 합니다. 이 정의에

서 언급했듯이 “Transformation”은 DX의 본질입니다. 이 맥락에서 

이 용어는 기업 혁신을 의미합니다. 특히, 회사의 비즈니스 모델, 조

직, 프로세스 및 문화의 혁신입니다. 그러나 이러한 기업의 혁신이란 

무엇입니까? 저자의 경험에 따르면 주로 라인 조직에서 하던 것을 고

객, 직원, 파트너의 관점에서 통합하는 과정입니다. 이 아이디어는 회

사가 사회를 구성하는 생태계의 일부이며 고객 및 파트너와 디지털 

동맹을 구축함으로써 회사가 프로세스 및 운영의 효율성을 높일 수 

있음을 의미합니다(그림6).

 

 DX에 대한 접근방식

이러한 변화와 혁신을 이루기 위해서는 기업 내 프로세스와 시

스템을 고객, 파트너, 직원의 관점에서 재통합해야 합니다. 그러나 

Yokogawa를 포함한 많은 회사들의 프로세스와 시스템은 상향식

그림5 Yokogawa의 제품 및 서비스

그림6 DX의 본질

디지털 기술을 십분 활용하여 성장 기회를 창출하고 모든 혁신을 위한 성장 기반을 마련합니다.
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from the perspective of customers, partners, and employees. 
However, the processes and systems of many companies 
including Yokogawa have been established through a bottom-
up, front-line approach, and reorganizing these would be a 
drastic overhaul.

We have defined the f inal image of DX as “Digital 
Enterprise,” and are working on transformation based on the 
image of a future state in which “Anytime, anywhere, any way; 
all corporate activities can be operated remotely” (Figure 7).

Figure 7 Ultimate goal of DX

Since it is not easy to achieve such a future state, we need 
to proceed by the following three steps (Figure 8).
Step 1:  Reduce selling, general and administrative expenses 

(SGA) through comprehensive global optimization.
Step 2:  Maximize the added value of customers, partners, and 

employees by using DX (organic integration of the 
supply chain and the engineering chain).

Step 3:  Reintegrate processes in an end-to-end (E2E) structure 
from the perspective of customers, employees, and 
partners.

Figure 8 Steps in DX

YOKOGAWA’S APPROACH TO DX

To efficiently implement these three steps, we are carrying 
out measures to perform Internal DX and External DX in 
parallel. The following is an overview of these measures.

Approach to Internal DX
Internal DX aims to improve the product ivity of 

employees. To promote this, the Digital Strategy Headquarters 
(DSHQ) defined a clear mission and is engaged in related 

activities. Until three years ago, the DSHQ worked as the 
Information Systems Headquarters. To directly contribute 
to corporate transformation and promote servitization of in-
house activities, the DSHQ defined its missions as shown in 
Figure 9.

Figure 9 Missions of the Digital Strategy Headquarters
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affai rs, including internal IT inf rast r ucture. We are 
promoting global integration from the three perspectives of 
IT infrastructure, applications, and data. In particular, since 
applications are closely related to business processes, we are 
working together with regional offices to standardize business 
processes for making them seamless and reduce the number 
of applications for lowering costs. These measures also aim 
to overcome the “2025 Digital Cliff,” a concern described in 
METI’s DX report.

Policy 2 is to promote various DX initiatives that will 
help improve the productivity of employees. Currently, there 
are more than 10 DX initiatives in progress in Yokogawa. 
Among them, this special issue introduces a measure to 
promote data-driven management(4), Digital CX for reforming 
customer contact points(5), and Digital Factory for reforming 
the operations of Yokogawa’s factories(6).

Policy 3 is to strengthen security, which will become 
indispensable when digitalization progresses as a result of 

i  Developing a system from a short-term perspective will result in increased 
maintenance and operation costs in the long term. Continuously paying 
unnecessary costs is regarded as a kind of debt(3).
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from the perspective of customers, partners, and employees. 
However, the processes and systems of many companies 
including Yokogawa have been established through a bottom-
up, front-line approach, and reorganizing these would be a 
drastic overhaul.

We have defined the f inal image of DX as “Digital 
Enterprise,” and are working on transformation based on the 
image of a future state in which “Anytime, anywhere, any way; 
all corporate activities can be operated remotely” (Figure 7).
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Step 1:  Reduce selling, general and administrative expenses 

(SGA) through comprehensive global optimization.
Step 2:  Maximize the added value of customers, partners, and 

employees by using DX (organic integration of the 
supply chain and the engineering chain).

Step 3:  Reintegrate processes in an end-to-end (E2E) structure 
from the perspective of customers, employees, and 
partners.
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employees. To promote this, the Digital Strategy Headquarters 
(DSHQ) defined a clear mission and is engaged in related 

activities. Until three years ago, the DSHQ worked as the 
Information Systems Headquarters. To directly contribute 
to corporate transformation and promote servitization of in-
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from the perspective of customers, partners, and employees. 
However, the processes and systems of many companies 
including Yokogawa have been established through a bottom-
up, front-line approach, and reorganizing these would be a 
drastic overhaul.

We have defined the f inal image of DX as “Digital 
Enterprise,” and are working on transformation based on the 
image of a future state in which “Anytime, anywhere, any way; 
all corporate activities can be operated remotely” (Figure 7).
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(bottom-up), 최전선(front-line) 접근방식을 통해 구축되어 있으며, 

이러한 조직구조를 재구성하는 것은 급진적 시도가 될 것입니다. DX

의 최종 이미지를 ‘언제, 어디서나, 어떤 방식으로든’ 모든 기업 활동

의 원격 운영을 가능하게 하는 ‘Digital Enterprise(디지털 기업)’으로 

정의합니다(그림7).

이러한 미래 상태에 도달하는 것이 쉽지 않으므로 다음의 3단계

로 진행합니다(그림8).

1단계: ‌�포괄적인 글로벌 최적화를 통해 판매, 일반 및 관리 비용

(SGA)을 줄입니다.

2단계: ‌�DX(공급망과 엔지니어링망의 유기적 통합)를 사용하여 고객, 

파트너 및 직원의 부가가치를 극대화합니다.

3단계: ‌�고객, 직원 및 파트너의 관점에서 종단 간(end-to-end) 구조

로 프로세스를 재통합합니다.

DX에 대한 YOKOGAWA의 접근방식

이 세 단계를 효율적으로 구현하기 위해 ‘내부 DX’와 ‘외부 

DX’를 동시에 수행하고 있습니다. 다음은 이러한 조치에 대한 개요

입니다.

‘내부 DX’에 대한 접근방식

‘내부 DX’는 직원의 생산성 향상을 목표로 합니다. 이를 추진하

기 위해 디지털전략본부(Digital Strategy Headquarters: DSHQ)는 

명확한 미션을 정의하고 관련 활동을 하고 있습니다. 3년 전까지는 

DSHQ가 정보시스템본부 역할을 했습니다. DSHQ는 기업의 변화와 

혁신에 직접적으로 기여하고 사내 활동의 서비스화를 촉진하기 위해 

그림9와 같이 미션을 정의했습니다.

이러한 미션을 바탕으로 ‘내부 DX’에 대해 다음과 같은 4가지 

중기 정책(mid-term policies)을 수립하였습니다.

정책1: 글로벌 최적화

	‌� 기술 부채(technological debt)  를 최소화하고 IT 비용을 줄여 

DX 추구를 위한 자원을 확보합니다.

정책2: 디지털화 및 서비스화

	‌� 직원의 생산성을 높이고 고객 및 파트너와의 접점을 개혁합

니다.

정책3: 보안 강화

	 디지털 연결을 위한 보안 확실성을 확보합니다.

정책4: IT 혁신

	 IT 부서를 기업 혁신의 원동력으로 삼으십시오.

정책1은 내부 IT 인프라를 포함하여 회계 및 인사 업무와 같은 

백오피스 운영에 있어서 포괄적인 글로벌차원의 표준화를 하는 것입

니다. 우리는 IT 인프라, 애플리케이션, 데이터의 3가지 관점에서 글
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정책3은 정책2의 결과로 디지털화가 진행될 때 필수 불가결하

게 될 보안을 강화하는 것입니다. Yokogawa의 글로벌 보안 강화의 

예(7)는 이 특별호에서도 자세히 설명합니다.

그림7 DX의 궁극적인 목표

그림9 디지털전략본부의 미션

그림8 DX의 단계

  단기적인 관점에서 시스템을 개발하면 장기적으로 유지관리(maintenance) 및 운
영 비용이 증가합니다. 불필요한 비용을 지속적으로 지불하는 것은 일종의 부채로 
간주됩니다(3)
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Policy 2. An example of the global security enhancement in 
Yokogawa(7) is also detailed in this special issue.

The last policy is to transform the IT department itself, 
which is essential for smoothly implementing Policies 1 
through 3. This policy consists of three initiatives: globalizing 
the IT depar tment for Policies 1 and 3, enhancing DX 
capability for Policy 2, and transforming the culture in the 
department. Due to space limitations, the details of these 
initiatives are not described in this issue; readers interested 
in these topics are encouraged to contact us for further 
information.

Approach to External DX
This section outlines the External DX activities aiming 

to strengthen high value-added digital services for customers. 
The DX-Platform Center, which is in charge of these activities 
under the Digital Solutions Headquarters (DSol HQ), is 
developing and providing a variety of digital services to help 
customers become a Digital Enterprise.

In addition, the center is also working on transforming 
Yokogawa’s business model through External DX activities. 
There are many applications within the company that make use 
of the know-how cultivated in the OT domain. Since existing 
plant-related systems are for on-premises environments, most 
of these applications are sell-out type packages. This type of 
business is similar to old licensing models of IT companies 
such as Microsoft in the past.

In recent years, however, subscription-type services using 
cloud services are becoming the standard in the IT domain. 
Although control systems are still mainly for on-premises 
environments, IT technology is increasingly implemented. It is 
necessary to consider making these systems cloud-enabled.

Therefore, based on the Purdue Model (Figure 10), 
which is prevalent in the OT domain, we consider Level 0 
to Level 3 as the OT domain and Level 4 as the IT domain. 
Among them, we have developed cloud applications for Levels 
3 and 4 and have started to provide them as digital services. 
Major applications include analytical applications and AI 
applications that run on our standard IIoT platform (Yokogawa 
Cloud). These are introduced in this special issue, along with 
their specific approaches and examples(8)-(11).

Figure 10 Purdue Enterprise Reference Architecture 
(PERA) (12)

Finally, an overview of Yokogawa’s approach to business 
model innovation regarding External DX is described.

Although the DX-Platform Center is under the DSol HQ, 
it works as a cross-company organization and helps other 
business units to digitalize their services. This is also the main 
mission of the DSol HQ. To achieve this mission, the DSol HQ 
is engaged in cross-organizational activities. In particular, the 
DSol HQ is building a scheme for managing External DX as 
shown in Figure 11, standardizing the cloud platform, and 
optimizing development and operation costs. At the same 
time, the DSol HQ is strengthening the capabilities of other 
business units regarding business model planning to achieve a 
high return on investment (ROI) in all businesses.

Figure 11 External DX management scheme

In addit ion, the DSHQ and the DSol HQ allocate 
resources globally to handle the latest digital technologies 
efficiently. The Singapore subsidiary is positioned as the 
global base for promoting External DX, and subsidiaries in 
India and China develop services, which are rolled out in 
Japan, Singapore, Europe, the U.S., the Middle East, and other 
regions. In addition, the Tokyo office is strengthening its DX 
capability by recruiting talented DX engineers from the Indian 
Institute of Technology and other universities (Figure 12).

Figure 12 Organizational structure for promoting DX
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Best practices for proceeding with DX have not been 
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and error. We believe it is important to actively exchange 
information and work together with customers to create and 

Business Planning & Logistics
Plant Production Scheduling,

Operational Management, etc.

Manufacturing
Operations & Control

Dispatching Production, Detailed Production
Scheduling, Reliability Assurance, ∙∙∙

Batch
Control

Continuous
Control

Discrete
Control

Level 4

Level 3

Levels 
2,1,0

Business units DX-Platform Center and Digital 
Strategy Headquarters

• Transform existing businesses into cloud-enabled (recurring) businesses
• Create new DX businesses

Business 
goal

Boost DX sales and 
total sales

Role
-sharing

• Commit to target orders 
and sales plans

• Commit to necessary DX 
investment (“from DX” budget)

• Billing based on sales
Secure DX ROI

DX ROI

Sharing 
know-how

• Business model
• OT technology
• Business knowledge

• Cloud platform
• DX technology
• DX engineering resources

Cloud apps Expand the lineup of cloud 
apps for the SDGs 

(energy conservation, safety, 
renewable energy)

Contribute to the transformation of 
business models (to recurring type) + Contribute to Yokogawa’s 

value creation story

• Data scientists
• IIoT engineers
• AI/ML engineers
• DLT engineers

…..

New employees and interns 
from India 

(Indian Institutes of 
Technology, etc.)

Subsidiary in Singapore
External/

Internal DX HQ

:::…..
:::…..

Development subsidiary in China

:::…..

• Cloud engineers
• Security engineers
• S4/HANA engineers
• ServiceNow engineers

DX Lab:

Offshore Delivery Center:

Sales company 
in India 

R&D subsidiary 
in India

7 7

Yokogawa’s Approach to Digital Transformation (DX)

Yokogawa Technical Report English Edition Vol.64 No.1 (2021)

Policy 2. An example of the global security enhancement in 
Yokogawa(7) is also detailed in this special issue.

The last policy is to transform the IT department itself, 
which is essential for smoothly implementing Policies 1 
through 3. This policy consists of three initiatives: globalizing 
the IT depar tment for Policies 1 and 3, enhancing DX 
capability for Policy 2, and transforming the culture in the 
department. Due to space limitations, the details of these 
initiatives are not described in this issue; readers interested 
in these topics are encouraged to contact us for further 
information.

Approach to External DX
This section outlines the External DX activities aiming 

to strengthen high value-added digital services for customers. 
The DX-Platform Center, which is in charge of these activities 
under the Digital Solutions Headquarters (DSol HQ), is 
developing and providing a variety of digital services to help 
customers become a Digital Enterprise.

In addition, the center is also working on transforming 
Yokogawa’s business model through External DX activities. 
There are many applications within the company that make use 
of the know-how cultivated in the OT domain. Since existing 
plant-related systems are for on-premises environments, most 
of these applications are sell-out type packages. This type of 
business is similar to old licensing models of IT companies 
such as Microsoft in the past.

In recent years, however, subscription-type services using 
cloud services are becoming the standard in the IT domain. 
Although control systems are still mainly for on-premises 
environments, IT technology is increasingly implemented. It is 
necessary to consider making these systems cloud-enabled.

Therefore, based on the Purdue Model (Figure 10), 
which is prevalent in the OT domain, we consider Level 0 
to Level 3 as the OT domain and Level 4 as the IT domain. 
Among them, we have developed cloud applications for Levels 
3 and 4 and have started to provide them as digital services. 
Major applications include analytical applications and AI 
applications that run on our standard IIoT platform (Yokogawa 
Cloud). These are introduced in this special issue, along with 
their specific approaches and examples(8)-(11).

Figure 10 Purdue Enterprise Reference Architecture 
(PERA) (12)

Finally, an overview of Yokogawa’s approach to business 
model innovation regarding External DX is described.

Although the DX-Platform Center is under the DSol HQ, 
it works as a cross-company organization and helps other 
business units to digitalize their services. This is also the main 
mission of the DSol HQ. To achieve this mission, the DSol HQ 
is engaged in cross-organizational activities. In particular, the 
DSol HQ is building a scheme for managing External DX as 
shown in Figure 11, standardizing the cloud platform, and 
optimizing development and operation costs. At the same 
time, the DSol HQ is strengthening the capabilities of other 
business units regarding business model planning to achieve a 
high return on investment (ROI) in all businesses.

Figure 11 External DX management scheme

In addit ion, the DSHQ and the DSol HQ allocate 
resources globally to handle the latest digital technologies 
efficiently. The Singapore subsidiary is positioned as the 
global base for promoting External DX, and subsidiaries in 
India and China develop services, which are rolled out in 
Japan, Singapore, Europe, the U.S., the Middle East, and other 
regions. In addition, the Tokyo office is strengthening its DX 
capability by recruiting talented DX engineers from the Indian 
Institute of Technology and other universities (Figure 12).

Figure 12 Organizational structure for promoting DX

CONCLUSION

This paper outlined Yokogawa’s DX approach. We hope 
that this paper and the specific DX initiatives reported in this 
special issue will help readers promote DX in their companies.

Best practices for proceeding with DX have not been 
established yet, and we are still working through tr ial 
and error. We believe it is important to actively exchange 
information and work together with customers to create and 

Business Planning & Logistics
Plant Production Scheduling,

Operational Management, etc.

Manufacturing
Operations & Control

Dispatching Production, Detailed Production
Scheduling, Reliability Assurance, ∙∙∙

Batch
Control

Continuous
Control

Discrete
Control

Level 4

Level 3

Levels 
2,1,0

Business units DX-Platform Center and Digital 
Strategy Headquarters

• Transform existing businesses into cloud-enabled (recurring) businesses
• Create new DX businesses

Business 
goal

Boost DX sales and 
total sales

Role
-sharing

• Commit to target orders 
and sales plans

• Commit to necessary DX 
investment (“from DX” budget)

• Billing based on sales
Secure DX ROI

DX ROI

Sharing 
know-how

• Business model
• OT technology
• Business knowledge

• Cloud platform
• DX technology
• DX engineering resources

Cloud apps Expand the lineup of cloud 
apps for the SDGs 

(energy conservation, safety, 
renewable energy)

Contribute to the transformation of 
business models (to recurring type) + Contribute to Yokogawa’s 

value creation story

• Data scientists
• IIoT engineers
• AI/ML engineers
• DLT engineers

…..

New employees and interns 
from India 

(Indian Institutes of 
Technology, etc.)

Subsidiary in Singapore
External/

Internal DX HQ

:::…..
:::…..

Development subsidiary in China

:::…..

• Cloud engineers
• Security engineers
• S4/HANA engineers
• ServiceNow engineers

DX Lab:

Offshore Delivery Center:

Sales company 
in India 

R&D subsidiary 
in India

7 7

Yokogawa’s Approach to Digital Transformation (DX)

Yokogawa Technical Report English Edition Vol.64 No.1 (2021)
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마지막 정책은 정책1~3을 원활하게 구현하는 데 필수적인 IT 

부서 자체를 혁신하는 것입니다. 이 정책은 정책1 및 정책3을 위한 IT 

부서의 글로벌화, 정책2를 위한 DX 역량 강화, IT 부서의 문화 혁신

의 세 가지 이니셔티브로 구성됩니다. 공간 제한으로 인해 이러한 이

니셔티브에 대한 세부 정보는 이번 특별호에서는 설명되지 않습니다. 

이 주제에 관심이 있는 독자는 당사로 연락주시면 추가 정보를 드릴 

수 있습니다.

‘외부 DX’에 대한 접근방식

이 섹션에서는 고객을 위한 고부가가치 디지털 서비스를 강화하

기 위한 ‘외부 DX’ 활동에 대해 설명합니다. 디지털솔루션본부(DSol 

HQ) 산하 이러한 활동을 총괄하고 있는 DX플랫폼센터는 고객이 디

지털 기업으로 거듭날 수 있도록 다양한 디지털 서비스를 개발·제공

하고 있습니다.

또한 이 센터는 ‘외부 DX’ 활동을 통해 Yokogawa의 비즈니

스 모델을 전환하는 작업도 수행하고 있습니다. 회사 내에는 OT 영

역에서 축적된 노하우를 활용하는 애플리케이션이 많이 있습니다. 

기존 플랜트 관련 시스템은 클라우드 환경이 아닌 온프레미스(on-

premises) 환경을 위한 것이므로 대부분의 애플리케이션은 단순판

매형(sell-out type) 패키지입니다. 이러한 유형의 비즈니스는 과거 

Microsoft와 같은 IT 회사의 오래된 라이선스 모델과 유사합니다.

그 러 나  최 근 에 는  클 라 우 드  서 비 스 를  이 용 한  구 독 형

(subscription-type) 서비스가 IT 영역에서 표준이 되고 있습니다. 제

어 시스템은 여전히 주로 온프레미스(on-premises) 환경을 위한 것

이지만 IT 기술이 계속적으로 더 많이 적용되고 있습니다. 이러한 시

스템을 클라우드 지원으로 만드는 것을 검토해야 합니다.

따라서 OT 영역에서 많이 사용하는 퍼듀 모델(Purdue Model: 

그림10)을 기반으로 레벨0~레벨3을 OT 영역으로, 레벨4를 IT 영역

으로 간주합니다. 그 중 레벨3, 4용 클라우드 애플리케이션을 개발하

여 디지털 서비스 방식으로 제공하기 시작했습니다. 주요 애플리케

이션에는 표준 IIoT 플랫폼(Yokogawa 클라우드)에서 실행되는 분석 

애플리케이션 및 AI 애플리케이션이 포함됩니다. 이들은 특정 접근

방식 및 예제(8)-(11)와 함께 이 특별호에서 소개됩니다.

 마지막으로 ‘외부 DX’와 관련된 비즈니스 모델 전환에 대한 

Yokogawa의 접근방식에 대한 개요가 설명됩니다.

DX플랫폼센터는 디지털솔루션본부 산하에 있지만 전사적차원

의 서비스지원 조직이며 다른 사업부가 서비스를 디지털화 할 수 있

도록 지원합니다. 이것은 또한 디지털솔루션본부의 주요 임무이기도 

합니다. 이 임무를 달성하기 위해 디지털솔루션본부는 조직 간 활동

에 참여하고 있습니다. 특히, 디지털솔루션본부는 그림11과 같이 ‘외

부 DX’를 관리하기 위한 방안을 구축하고, 클라우드 플랫폼을 표준

화하고, 개발 및 운영 비용을 최적화하고 있습니다. 동시에 디지털솔

루션본부는 모든 사업에서 높은 투자수익률(ROI)을 달성하기 위해 

비즈니스 모델 기획과 관련하여 다른 사업부의 역량을 강화하고 있

습니다.

또한 디지털전략본부와 디지털솔루션본부는 최신 디지털 기술

을 효율적으로 처리하기 위한 글로벌차원의 자원 할당을 담당합니다. 

싱가포르 법인은 ‘외부 DX’ 홍보 및 추진의 글로벌 거점으로 자리잡

고 있으며 인도와 중국 법인은 서비스를 개발하여 일본, 싱가포르, 유

럽, 미국, 중동 및 기타 지역에 서비스하고 있습니다. 또한, 도쿄사무

소는 인도공과대학(Indian Institute of Technology) 및 기타 대학에

서 유능한 DX 엔지니어를 채용하여 DX 역량을 강화하고 있습니다

(그림12).

결론

이 보고서에서는 Yokogawa의 DX 접근방식을 간략하게 설명

했습니다. 우리는 이 보고서와 이 특별호에 보고된 특정 DX 이니셔

티브들이 독자들이 회사에서 DX를 홍보하는 데 도움이 되기를 바랍

니다.

DX를 진행하기 위한 모범 사례는 아직 확립되지 않았으며 여

전히 시행착오를 겪고 있습니다. 우리는 고객과의 적극적인 정보 교

그림5 Yokogawa 그룹 엔지니어링 표준과 SDG7 및 12의 관계

그림11 ‘외부 DX’ 관리 체계

그림12 DX 추진을 위한 조직구조

그림10 퍼듀 엔터프라이즈 참조 아키텍처

(Purdue Enterprise Reference Architecture: PERA)(12)
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환 및 협업을 통해 문제 해결을 위한 새로운 가치를 창출하고 개발하

는 것이 중요하다고 생각합니다. Yokogawa는 기업 브랜드 슬로건인 

“Co-innovating Tomorrow”에서 이러한 결의를 표현합니다.
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